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MEMORANDUM FOR FILE 

A t  t h e  t w e n t y - f i r s t  AAP F l i g h t  O p e r a t i o n s  P l a n  (FOP) 
Mee t ing ,  f l i g h t  crew comments were g i v e n  on r e t e n t i o n  o f  t h e  SM 
r e t u r n  b a t t e r y  pack  and on t h e  f e a s i b i l i t y  of n i g h t  l a u n c h  o r  
l a n d i n g  o p e r a t i o n s  i n  A A P - 1 .  P r e s e n t a t i o n s  were a l s o  g i v e n  on 
some o f  t h e  f a c t o r s  t h a t  c o n s t r a i n  l a u n c h  i n t e r v a l s  for A A P  
m i s s i o n s .  A l l  s y s t e m  o p e r a t i n g  c o n s t r a i n t s  c u r r e n t l y  i d e n t i f i e d  
f o r  AAP modules were r e v i e w e d .  F o l l o w i n g  are  b r i e f  summaries  o f  
t h e s e  t o p i c s  and o t h e r  items d i s c u s s e d  a t  t h e  m e e t i n g ,  which was 
h e l d  i n  Houston on O c t o b e r  1 8 .  

1. SM Re tu rn  B a t t e r y  Pack 

F l i g h t  crew comments on t h e  r e t u r n  b a t t e r y  pack  s u p p o r t  
t h e  c o n c l u s i o n  t h a t  i t  s h o u l d  b e  r e t a i n e d  i n  t h e  b a s e l i n e  u n t i l  

, t h e  r e l i a b i l i t y  and f a i l u r e  modes of t h e  Allis-Chalmers f u e l  c e l l s  
I a re  b e t t e r  known. If t h e r e  i s  any s t a t i s t i c a l  dependence among 

f a i l u r e s ,  c o n t i n u i n g  t h e  m i s s i o n  u n t i l  two f u e l  c e l l s  had f a i l e d  
would b e  u n a c c e p t a b l e  w i t h o u t  t h e  r e t u r n  b a t t e r y  pack .  I n  
a d d i t i o n ,  t h e r e  s h o u l d  b e  no  s i n g l e - p o i n t  f a i l u r e s  i n  t h e  f u e l  
c e l l  sys t em i f  t h e  SM b a t t e r i e s  a r e  d e l e t e d .  

To e v a l u a t e  t he  q u e s t i o n  of  d e l e t i n g  t h e  SM b a t t e r i e s  
i n  more d e t a i l ,  a power p r o f i l e  i s  needed  for CM/SM s e p a r a t i o n  
from t h e  c l u s t e r  and  SPS d e o r b i t .  
t h a t  f l i g h t  p l a n n i n g  o f  t h e s e  phases b e  a c c e l e r a t e d  and  t h e  p l a n  
s u b m i t t e d  f o r  a consumables  a n a l y s i s .  The e f f e c t  o f  an RCS de- 
o r b i t  i s  a l s o  t o  be  c o n s i d e r e d .  

The FOP cha i rman r e q u e s t e d  

2 .  N igh t  Launch o r  Landing f o r  AAP-1 

* The i m p l i c a t i o n s  o f  a n i g h t  l a u n c h  or l a n d i n g  f o r  

1 z o n e s .  A s t r o n a u t  P a u l  Weitz  s t a t e d  t h a t  t h e  m i s s i o n  s h o u l d  n o t  

A A P - 1  a r e  b e i n g  s t u d i e d  i n  an  FOP a c t i o n  i t e m  as a l t e r n a t i v e s  
t o  d e c r e a s i n g  t h e  m i s s i o n  d u r a t i o n  or add ing  P a c i f i c  r e c o v e r y  

be p l anned  w l t h  l a u n c h ,  d e o r b i t ,  sp l a shdswn ,  or r e c o v e r y  a t  
n i g h t  u n l e s s  e s s e n t i a l  m i s s i o n  o b j e c t i v e s  would o t h e r w i s e  be 
compromised. H e  i n d i c a t e d  t h a t  a nominal  d e o r b i t  i n  d a r k n e s s  
would be a c c e p t a b l e ,  however,  as l o n g  as an a l t e r n a t e  l a n d i n g  
area i s  a l s o  a v a i l a b l e  p e r m i t t i n g  a backup d e o r b i t  w i t h  a 
v i s i b l e  h o r i z o n .  A manual d e o r b i t  r e q u i r e s  a l i g h t e d  h o r i z o n  
t o  m a i n t a i n  a t t i t u d e  d u r i n g  t h e  bu rn  i n  c a s e  b o t h  p r imary  and 
s e c o n d a r y  g u i d a n c e  sys t ems  f a i l .  
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ABSTRACT 

C u r r e n t  t h i n k i n g  on t h e  SM b a t t e r y  pack i s  t o  r e t a i n  
i t  i n  t h e  AAP b a s e l i n e  u n t i l  b o t h  t h e  r e l i a b i l i t y  o f  t h e  AC 
f u e l  c e l l s  and power r e q u i r e m e n t s  f o r  CM s e p a r a t i o n  from t h e  
c l u s t e r  are u n d e r s t o o d  i n  g r e a t e r  d e t a i l .  Launch and r e c o v e r y  
a l t e r n a t i v e s  f o r  A A P - 1  a r e  s t i l l  under  s t u d y ,  b u t  a p l anned  
l a n d i n g  i n  d a r k n e s s  i s  r e p o r t e d  t o  be comple t e ly  u n a c c e p t a b l e  
from t h e  c rew ' s  v i e w p o i n t .  F a c t o r s  c o n s i d e r e d  toward  de te r -  
min ing  minimum and maximum i n t e r v a l s  between AAP l a u n c h e s  
i n c l u d e :  c r i t e r i a  f o r  commit t ing t h e  second l aunch  of d u a l  
m i s s i o n s ,  t i m e  r e q u i r e d  t o  modify s o f t w a r e  and pe r fo rm t h e  
r e q u i r e d  t e s t i n g  between m i s s i o n s ,  and days  on which l aunch  
o p p o r t u n i t i e s  o c c u r  i n  d a y l i g h t .  The F l i g h t  O p e r a t i o n s  P lan  
m e e t i n g  i s  also documenting p r e l i m i n a r y  sys t em o p e r a t i n g  con- 
s t r a i n t s  f o r  AAP modules.  I n  t h i s  c o n n e c t i o n ,  a commit tee  
has been formed t o  d i s c u s s  t h e  spec t rum of c o n s t r a i n t s  t h a t  
must e v e n t u a l l y  b e  documented for AAP. 



BELLCOMM, INC.  - 2 -  

A p l a n n e d  l a n d i n g  i n  d a r k n e s s ,  on t h e  o t h e r  hand,  i s  
c o n s i d e r e d  t o  be c o m p l e t e l y  u n a c c e p t a b l e .  Although a nominal  
splashdown i s  p r o b a b l y  n o t  s e r i o u s l y  hampered by d a r k n e s s ,  t h e  
p o s s i b i l i t y  t h a t  t h e  crew may have  t o  l e a v e  the  command module 
I s  made more dangerous  by n i g h t t i m e  c o n d i t i o n s .  The f e a s i b i l i t y  
of crew e g r e s s  f rom t h e  c a p s u l e  and e x e c u t i o n  of r e c o v e r y  o p e r a t i o n s  
have  a l s o  n o t  been demons t r a t ed  a t  n i g h t .  A s imilar  o b j e c t i o n  
a p p l i e s  t o  l aunch  a b o r t s  a t  n i g h t .  

It  was p o i n t e d  ou t  t h a t  m i s s i o n  c o n s t r a i n t s  on dark- 
n e s s  f o r  t hese  o p e r a t i o n s  s h o u l d  be s t a t ed  i n  terms o f  t i m e  u n t i l  
d a y l i g h t  o r  t i m e  u n t i l  d a r k n e s s .  A d d i t i o n a l  c o n s i d e r a t i o n s  on 
n i g h t  l a u n c h ,  l a n d i n g ,  and r e c o v e r y ,  as w e l l  as p o s s i b i l i t i e s  f o r  
a l t e r n a t e  r e c o v e r y  zones ,  w i l l  be d i s c u s s e d  i n  t h e  f u l l  r e p o r t  by 
t h e  Landing and Recovery D i v i s i o n  (LRD) a t  a f u t u r e  FOP mee t ing .  

3 .  Launch I n t e r v a l s  f o r  AAP 

A r e p o r t  by  t h e  F l i g h t  C o n t r o l  D i v i s i o n  ( F C D )  i n d i c a t e d  
t h a t  t h e  e a r l i e s t  o p p o r t u n i t y  t o  l aunch  AAP-1 would o c c u r  about  
23-l /2  hour s  a f t e r  t h e  l aunch  of AAP-2. S e l e c t i o n  of t h i s  l a u n c h  
o p p o r t u n i t y  i s  based on ground m o n i t o r i n g  o f  t h e  p a s s i v a t i o n  
sequence  f o r  AAP-2, deployment of t h e  d i s c o n e  a n t e n n a s ,  and o t h e r  
e v e n t s  needed t o  commit A A P - 1  t o  l aunch .  An i n t e r v a l  o f  about  
f o u r  days i s  needed between t h e  l aunch  of  AAP-3 and AAP-4 t o  
permi t  OWS a c t i v a t i o n  by t h e  AAP-3 crew, a c c o r d i n g  t o  t h i s  s t u d y .  

splashdown of AAP-3A as a minimum t i m e  needed t o  r e c o n f i g u r e  t h e  
M i s s i o n  C o n t r o l  Cen te r  - Houston (MCC-H) and per form t h e  r e q u i s i t e  
t e s t s  t o  p r e p a r e  f o r  AAP-3/4, assuming changes i n  ma jo r  s o f t w a r e .  
T h i s  f i g u r e  cou ld  be  r educed  t o  2 1  days i f  two c o n t r o l  rooms and 
s u p p o r t i n g  f a c i l i t i e s  were a v a i l a b l e .  A d d i t i o n a l  da ta  on these  
t imes and t h e  assumpt ions  made a re  a v a i l a b l e  from t h e  FOP m i n u t e s .  

The F l i g h t  Suppor t  D i v i s i o n  (FSD) gave  55 days  a f t e r  

The Miss ion  P l a n n i n g  and Ana lys i s  D i v i s i o n  (MPAD) p r e -  
s e n t e d  sample i n t e r v a l s  i n  which d a y l i g h t  l aunches  c o u l d  be made 
f o r  t h e  f i v e  m i s s i o n s .  Assuming a n o r t h e r l y  l aunch  of t h e  OWS 
a t  noon i n t o  a 35" i n c l i n a t i o n  o r b i t  and a s o u t h e r l y  l aunch  of 
a l l  manned m i s s i o n s ,  t h e  f o l l o w i n g  i n t e r v a l s  p r o v i d e  d a y l i g h t ,  
a r b i t r a r i l y  chosen as 6 am t o  6 pm: days 1 - 2 2  f o r  AAP-1/2, 
days  92 - 1 1 6  for AAP-3A, and days 186  - 2 1 0  f o r  AAP-3/4. It  
was n o t e d  t h a t  s imi l a r  l i g h t i n g  c o n d i t i o n s  repea t  about  eve ry  48 
d a y s .  A d d i t i o n a l  data c o n t a i n e d  i n  t h i s  p r e s e n t a t i o n  w i l l  be 
cove red  i n  t h e  FOP m i n u t e s .  

4 .  System Opera t ing  C o n s t r a i n t s  

P r e l i m i n a r y  s y s t e m  o p e r a t i n g  c o n s t r a i n t s  a r e  now 
a v a i l a b l e  for t h e  AM,  CM/SM,  LM-A, and ATM. Each c o n s t r a i n t  was 
r ev iewed  i n d i v i d u a l l y  a t  t h i s  mee t ing .  MSFC p l a n s  t o  p r o v i d e  
s imi la r  c o n s t r a i n t s  f o r  t h e  MDA and OWS a f t e r  some c u r r e n t  
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r e - d e s i g n  problems have  been s o l v e d .  A d d i t i o n s  o r  m o d i f i c a t i o n s  
f o r  a l l  modules a re  t o  be r e p o r t e d  a t  each  FOP m e e t i n g  on a 
r e g u l a r  basis .  

To p r o v i d e  a more d e f i n i t e  framework w i t h i n  which t o  
d e v e l o p  and a n a l y z e  these c o n s t r a i n t s ,  t h e  FOP chai rman i s  
a p p o i n t i n g  a commit tee  t o  c a t e g o r i z e  t h e  k i n d s  of c o n s t r a i n t s  
t ha t  must e v e n t u a l l y  be documented and ,  p o s s i b l y ,  t o  recommend 
new t e r m i n o l o g y .  A cha i rman i s  t o  be a p p o i n t e d  by MPAD w i t h  
r e p r e s e n t a t i v e s  from AAPO,  F C D ,  FCOD, and MSFC. A r e p o r t  i s  
p l a n n e d  f o r  t h e  n e x t  AAP FOP meet ing .  

5 .  S t a t u s  o f  Other Ac t ion  I tems 

R e s u l t s  of  t h e  September 26 B a s e l i n e  C o n f i g u r a t i o n  
Meet ing a t  MSFC were p r e s e n t e d  a t  t h i s  FOP mee t ing .  I n  a d d i t i o n ,  
ATM a n t e n n a  p a t t e r n s  are now a v a i l a b l e  f o r  s i m u l t a n e o u s  t r a n s -  
m i s s i o n  of t e l eme t ry  from both  a n t e n n a s ;  a separate  s e r i e s  o f  
m e e t i n g s  i s  b e i n g  he ld  on t h i s  s u b j e c t .  O t h e r  t o p i c s  t h a t  are  
s t i l l  unde r  s t u d y  i n c l u d e  l i g h t i n g  r e q u i r e m e n t s  f o r  t h e  unmanned 
LM/ATM rendezvous ,  recommended t ime f o r  handover  f rom a u t o m a t i c  
LM/ATM rendezvous  t o  remote docking c o n t r o l ,  and t h e  e f f e c t  on 
t h e  WACS of p r o p u l s i v e  v e n t i n g  from t h e  CM. These r e p o r t s  a re  
e x p e c t e d  a t  t h e  twenty-second AAP FOP mee t ing ,  which i s  p l anned  
for J a n u a r y  1 0 ,  1969.  

1025-BHC-dcs B: H.  Crane 


